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Am^ndi nents to the Claims g 

This listing of the claims will replace all pnor vetsions, and listings, of claims in the 
application: 

Listing rfCl aitiig^ 

1 . (Cuirently Amended) An article of manufacture comprising an optical-ready substrate 
made at least in part of a first semiconductor material and having a &ont side and a backside, 
said front side having a top surface that is of sufficient quality to permit microelectronic circuitry 
to be fabricated thereon using semiconductor fabrication processing techniques, said optical- 
ready substrate including an optical signal distribudon circuit fabricated on tho front aido of tho 
substrate in a first layer region beneath the top surface of the substrate, said optical signal 
distribution circuit mad e up of interconnected s emiconductor photonic elem e nts and designed to 
provide signals to the microelectronic circuitry to be fabricated thereo n, said optical signal 
distribution circuit made up nf Remicnnducto T photonic elements interconnected bv an optical 
waveguide for carrying an optical signal characterized by a wavelength of about 850 nanometers 
or less . 

2. (Cuiiently Amended) Thearticleof manufacture of claim 40 4- wherein the first layer 
region has a surface that defines said top surface of die optical-ready substrate. 

3. (Cuttently Amended) The article of manufacture of claim 2 wherein the 
semiconductor photonic elements of the optical distribution circuit include an optical wav e guides 
end output element olcmonts coupled to the optical waveguide woveguidea for delivering signals 
earned by the waveguide wav e guid e s to the microelectronic circuitry. 

4. (Currently Amended) The article of manufacture of claim 3 wherein said output 
element is an e l e ments are optical detector det e ctors which convert optical signals to electrical 
signals. 

5. (Cnnently Amended) The article of manufacture of claim 3 wherein said output 
element is an elements are optical element el e ment s that functions to redirect light signals 
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traveling within the waveguide waveguide s upward towaid the top suif^e of the semiconductor 
substrate. 

6. (Canceled) 

7. (Canceled) 

8. (Original) The article of manufacture of daim 2 wherein the optical signal 
distribution circuit is an optical clock signal distribution network. 

9. (Original) The article of manufacture of claim 2 wherein the first semiconductor 
material is silicon. 

10. (Currently Amended) The article of manufacmre of claim 40 4- wherein the optical- 
ready substrate comprises a carrier substrate that is made at least in part of the first 
semiconductor material and a layer of second semiconductor material on top of and definmg an 
interface with the carrier substrate, and wherein said optical signal distribution circuit is 
fabricated m the carrier substrate at the interface between the carrier substrate and the second 
semiconductor layer and wherein the layer of second semiconductor material defines the top 
surface of the optical-ready substrate, 

11. (Currently Amended) The article of manufacmre of claim 10 wherein the 
semiconductor photonic elements of the optical distribution drcuit include an a ptical wavoguidci 
a»d output element elmA&ta coupled to the optical waveguide wflveguid B» for delivering signals 
carried by the wave^de w aveguid es to the microelectronic circuitry. 

12. (Currently Amended) The article of manufacture of claim 1 1 wherein said output 
element is an olomontaore optical detector d«eelM5 which converts optical signals to electrical 
signals. 

13. (Currently Amended) The article of manufacture of claim 1 1 wherein said output 
element is an olomcnta arc optical element olrnnnnto that functions to redirect Ught signals 
traveling withm the waveguide waveguid e s upward toward the top surj^e of the semiconductor 
substrate. 
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14. (Canceled) 

15. (Canceled) 

16. (Original) The article of inanufactuie of claim 10 wherein the optical signal 
distribution circuit is an optical clock signal distriWtioQ network. 

17. (Original) The article of inanufactuie of claini 10 wherein the firet semiconductor 
material is silicon. 

18. (Original) The article of manufacture of claim 10 wherein the second semiconductor 
material is silicon. 

19. (Currently Amended) The article of manufacture of claim 40 4- wherein the optical- 
ready substrate comprises a carrier substrate, an insulator layer on top of the carrier substrate, 
and a layer of second semiconductor material on top of the insulator layer, and wherein said ^ 
optical signal distribution circuit is feibricaied m the carrier substrate immediately below the 
insulator layer and wherein the layer of second semiconductor material defines the top surface of 
the optical-ready substrate. 

20. (Currently Amended) The article of manufacture of claim 19 ^^erein the 
semiconductor photonic elements of the optical distribution circuit include m opticol wavoguideg - 

output element olomonta coupled to the optical waveguide wavoguides for delivering signals 
carried by the waveguide wnvcguidea to the microelectronic cucuitcy. 

21. (Currently Amended) The article of manufacture of daim 20 wherein said output 
elements are optical detectors which convert optical signals to electrical signals. 

22. (Cunently Amended) Thearticleof manufacture ofclaim 20 wherein said output 
elements are optical elements that function to redirect light signals traveling within the 
waveguides upward toward die top surface of the semiconductor substrate. 

23. (Canceled) 

24. (Canceled) 

4 



PAGE 7l11'R(»DATimi1:S4:16AM [Eastern Standard 



12/03/2004 11:57 FAI 



W C P H AND D LLP 



@|008 



Application. No. im73j66S 

AJjy. Dotiket No. 70«)AJSAPOl/NBD/OPTICSOTl (107262.199081) 

25. (Original) The article of manufactine of claim 19 wherein the optical signal 
distribution circuit is an optical clock signal distribution network. 

26. (Original) The article of manufacture of claim 19 wheiein the first semiconductor 
mat^al is silicon. 

27. (Ori^nal) The article of manufacture of claim 19 wherein the second semiconductor 
material is silicon. 

28. (Original) The article of manufacture of claim 19 wherein the insulator is made of 

Si02. 

29. (Currently Amended) An article of manufacture comprising an optical-ready 
substrate including a carrier substrate made at least in part of a first semiconductor material, an 
insulator layer on top of the carrier substrate, and a layer of second semiconductor material on 
top of the insulator layer, said layer of second semiconductor material defining a top surface that 
is of sufficient quality to permit microelectronic circuitry to be fabricated thereon using 
semiconductor fabrication processing techniques, said optical-ready substrate also including an 
optical signal distribution circuit fabricated in the carrier substrate immediately below the 
insulator layer? said optical signal diotribution circuit mode up of intoroonneeted somiconduotor 
photonic elements and designed to provide signals to the microelectronic circuitry to be 
fabricated A^eefi in the laver of second semi conductor material, said optical signal distribution 
circuit made up of semiconductor photonic elem ents interconnected by an optical waveguide for 
carrying an optical signal characterized hv a wavelength of a bout 850 nanometers or less, and 
wherein the fir st semiconductor material comprises siHcon. 

30. (Currently Amended) The article of manufacture of claim 40 39 wherein the iisst 
and second semiconductor motoriolo ore piaterial is silicon and wherein the insulator is made of 
SiOa. 

31. (Currently Amended) The article of manufacture of daim 40 29 wherein the optical 
signal distribution circuit is an optical clock signal distribution network. 

5 



PAGE 8lirRCVDAT12/3l200411:54:1(AM [Eastern Standa^ 



12/03/2004 11:57 FAI 



W C P H AND D LLP 



@000 



AppUcadoa. No. 1CV623.66S 

AiXy. Docket No. 7O9Q/USAFOl/NBD/O0mCS/JBl a07262.199USl) 

32. (Currently Amended) Ainethodof producing an optical-ready substrate on which 
microelectronic circuitry can later be fabricated, said method comprising: 

by uoing Q firat got of ocmiconductar proco s so o , f abriontinfi nn optical ready 
Qomioonductor s ubstrate 

providing a carrier substrate made at least in part of a first semiconductor m aterial and 
having a fipnt side and a backside. 

bv using the first set of semiconductor fabrication processes, fabricating optical signal 
circuitry on the front side of the carrier substrate designed to provide signals to the 
rnicroclectronic circuitry to be fabricated thereon at a later time, said optical signal circuitry 
made up of semiconductor photonic elements interconnected bv an optical waveguide for 
caiTving an optical sipial characterized bv a wavelength of about ft50 nap ometers or less, and 
wherein the first carrier substrate comprises silicon: and 

creating a top surface above the optical signal circuitry that is of sufficient quality Ja 
permit the microelectfonic circuitry to be fabricated thereon using a second set of semiconductor 
fabrication processes : and 

sending the optical-ready substrate to a purchaser that will subsequently fabricate 
microelectronic circuitry thereon by using a second set of semiconductor processes. 

33. (Canceled) 

34. (CunenHy Amended) The method ofclaim 32 ^wherein the step of fabricating the 
optical signal circuitry comprises fobricating an optical clock si^al distribution network. 

35. (Cuxrently Amended) Themethodofclaun^^ wherein the step of creating 
involves fabricating an SOI structure. 

36. (New) The article of manuf acniie of claim 1 wherein the first layer region beneath 
the top surface of the substrate is silicon. 

37. (New) Thearticleofmanufacturcof claim 36 wherein the optical waveguide 
includes a core made of a material selected from the group consisting of silica and silicon 
oxynitdde. 
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38. (New) TbB article of manufacture of claim 37 ^itoein the core comprises silica. 

39. (New) Thearticleof manufacture of daim 38 wtaeiein the silica of the core is doped 
withGcOa- 

40. (New) Thearticlcof manufacture of claim 37 wherein the optical waveguide 
includes a cladding material sunounding the core. 

41. (New) The article of manufactnieof claim 40 wherein the cladding material 
contprises silica. 

42. (New) The article of manufactufc of claim 29 wherein the first layer region beneath 
the top surface of the substute is silicon. 

43. (New) The article of manufacture of claim 42 wherein the optical waveguide 
includes a core made of a material selected &om the group consisting of silica and silicon 
oxynitride. 

44. (New) The article of manufacture of claim 43 wherein the core comprises silica. 

45- (New) The article of manufacmre of claim 44 wherein the silica of the core is doped 
with Ge02. 

46. (New) The article of manufacture of claim 43 wherein the optical waveguide 
includes a cladding matBrial surrounding the core. 

47. (New) Theartideof manufacture of claim 46 wherein the cladding material 
comprises silica. 
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